• We conduct a parametric analysis of a 2D BOS set up for the measurement of an underexpanded jet with a NPR = 2-5 (NPR = jet total pressure/ambient static pressure).
HIGHLIGHTS
• We conduct a parametric analysis of a 2D BOS set up for the measurement of an underexpanded jet with a NPR = 2-5 (NPR = jet total pressure/ambient static pressure).
• By choosing wisely its set up, one can acquire very good quality BOS images, with a spatial resolution comparable to traditional schlieren visualization.
• We have built a 3D BOS bench dedicated to the measurement of underexpanded jet.
• Average and instantaneous 3D density field reconstructions for a moderately underexpanded jet (NPR=2) and the mean field of a strongly underexpanded jet (NPR=5) are performed.
• Our 3D BOS algorithm shows a good ability to deal with strong density gradients.
ABSTRACT
This paper focuses on 3D reconstruction of a compressible jet by BOS. Our contribution is two-fold. First, we have demonstrated that using an optimized set-up and assuming that illumination is sufficient to choose a large aperture number, good quality BOS image can be recorded, leading to estimated deviation of resolution close to schlieren techniques. Second, we have built a 3D BOS experiment involving 12 cameras mounted around an underexpanded jet so as to conduct a preliminary evaluation of the 3DBOS methods we have previously developed in compressible conditions. The well-known topology of that kind of flow can clearly be identify on the average reconstruction.
Moreover, the 3D BOS results show a very a good agreement with RANS simulation and previous studies. Then, an instantaneous reconstruction is performed for a moderately underexpanded jet (Fig. 1) , exhibiting the complex nature of the flow. Finally, the results are very promising and show a great potential for 3D BOS as a new tool to investigate compressible flows, such as underexpanded jets.
